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(57) An apparatus for gripping and releasing a tubular 33, 34 include^ 
having slips 15, 14 for gripping and releasing the tubular and a vah^e 
pressurised fluid to move the spider slips 14 between a gripping and 
mechanism is provided to mechanically inhibit movement of the valve 
release the tubular if it is not being correctly gripped by the elevator. 
18 Is manually operated by a lever 22 which projects through a guide 
movable to allow the lever 22 to release the spider sfips if the elevatoi 
A sensor is preferably provided to detect when the elevator slips are 
sensor may be a piston arid cylinder arrangement 28 or a sv^ch (51, 
a further piston/cylinder arrangement 31 coupled to a rod 32 which 
position. 



an elevator 13 and a spider 12, both 
for directly controlling a supply of 
release position. A grip assurance 
18 such that the spider slips do not 
[preferably, the fluid supply control vaWe 
slate 24, the guide plate only being 
slips are correctly gripping the tubular, 
the correct gripping position and this 
re 8). The sensor preferably controls 
the guide plate 24 In the appropriate 
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Metbod and Apparatus for Gripping Tubulars 



The present invention relates to a method and 
5 exan^le drill pipe. More particularly, the present i 
such a method and iq[q>aratas of a mechanism for 
tubulars during a handling operation. 
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aiqbaratus for gripping tubulars, for 
invention relates to the provision in 
i (voiding flie accidental release of 



During the construction and mainienance of oil vreHs it is necessary to construct 
extremely long strings of tubulars. For example, in < rnJer to drill a weU a drifl string is 
used, whilst after a well has been drilled a casing str ng must be constructed in order to 
line the weU. Subsequently, a tubing for conveying oil to the surfece is inserted mside 
the casing. Due to the great wei^it of such tubuljar strings, possibly several hundred 
tons, extreme care is required when cMistriicting, raising, and lowering the strings. 



Figure 1 illustrates in schematic forrn a typical ubuhir handling system which is 
mounted on the surfece of an oil drilling platform 1 . Mounted in the platform itself is a 
spider 2 for gripping a tubular 3 extending beneatl i the platform 1 into a welL The 
spider 2 may be mounted within a rotary table, for example where the string 3 is a driD 
20 string. Suspended above the platform 1 is an elev ator 4 which is arranged to grasp 
individual lengths of tubular 5 which are to be attached to the string 3. or alteinativefy 
which have just been removed fiom flie string 3. Tlie elevator 5 must also take the full 
weight of the string 3 during the raising or lowering of the string 3 through the spider 2 

(and immediately following the addition or removal of a length of tubular fiom the 
25 string). Bofli the spider 2 and the elevator 5 must le able to take the fiiU weight of the 
strings. 



A typical sequence of events during the making up 
the spider grips the existing ^ring; 
30 a new length of tubular is removed fix)m 

vertical orientation by the elevator. 



( fa string is as follows: 



a storage rack and is gripped in a 
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the elevator is moved to position the lower pin 7 of the new length above the | 
upper box 6 of the string projecting froni the spider - and the opposed pin and box ar^ j 

engaged; ] 
the grip of the elevator is released, and the new length is engaged by a power i 

5 tong and spinner and the joint tightened; | 

the elevator again grips the string and is raised slightly to take the weight of the | 

. . . ■ . '1 

string, and the spider releases the string; i 

the string is lowered by the elevator through the spider by the height of one 
length of tubular; 

10 thestringisonceagaingrippedby the spider, and the elevator released to collw^ 

a further length of tubular. 

The basic construction of the spider 2 and the elevator 5 is the same and is illustrated in 
a cross-section in Figure 2. A hollow cylindrical structure 8 has an inner wall which 

15 slopes outwardly towards its upper opening. A member 9 supports a set of slips (for 
example three) 10 which are shaped to slide mto the upper opening of the structure 8 
and at to engage the sloping inner sidewalk of the structure 8. The slips 10 are free to 
move radially to a limited extend. Each slip 10 can be raised and lowered relative to the. 
structure 8 by a pneumatically or hydraulically driven piston 11 which engages a 

20 cylinder extending into the structure 8. It will be understood that when the slips 10 are 
in the lowered position, they will engage the outer surface of a tubular passing through 
the centre of the apparatus. The weight of the tubular and the friction between the 
tubular and the slips 10 will force the slips 10 downward and inward (as a result of the 
reaction force between the slips 10 and the hmer surface of the structure 8). Thus the 

25 grip tightens on the tubular 5. 

The hydraulic or pneumatic power which can be applied to the pistons which move the 
slips is limited. The resulting force is not sufficient to raise the slips of an elevator or 
spider when that elevator or spider is taking the weight of any significant length of 
30 tubular. In theory at least it is not possible for an operator to release the slips of the 
elevator and the spider at the same time, an action which would result m the dropping of 
the tubular into the well. 
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A potential problem witti the slip design described however is that it is possible, when 
the new Iragth of casing has been attached to the ^tring and the elevator regrips the 
tubular, for the elevator to gr^ Ihe tubular at too high a pomt such that the slips contact 
the tubular at the junction betwem the outstanding box and the main body of the 

5 tubular. Thus, the only contact betwem the sKps an^ the tubular may be ovct a anall 
part of the IwigOi of the slips. This situation is illustr^ed in Figure 3. The elevator may 
be able temporarily to hold a sufficient proportion ^f the foil tubing string weight to 
allow the spider slips to be released. However, following the raising of the spider slips, 
the elevator may not be able to teke the full weight |of the string with the string bemg 

10 dropped into the wielL 

. ■ . 

A possible sohition to the problem has been discloseji in US4,676,312. This document 
describes an interlock circuit in which the supply of|pressurised air to the valve which 
controls the movement of the spider sKps is prevented by an interlock valve if the 
15 elevator slips are not correctly engaged with the tubiijg. 

According to a first aspect of the present invention Oiere is provided apparatus for 
gripping and releasmg a tubular, flie apparatus comprising: 

an elevator havhig sKps for grwi^g 2uid r^^^^^S fli^ 
20 a spider having slips for gripping and releasmfetiie tubular, 

a valve for directiy controlling the siq)ply of pressurised fluid to move the spider 
slips between a gripping position and a release position; and 

means for mechanically inhibiting movem^t of said valve to a positicm in 
which ttie spider slips release flie tubular when the jelevator slips are not in a gripping 
25 position. I 

As used here, the terai ^elevator" means apparatus which is arranged to grip and hold a 
tubular for the puipose of raising and lowering the ti^bular. The temi "spider" means an 
apparatus arranged to grip aiid hold a tubular whilst temaining substantially stationary. 

30 i 

Embodiments of tiie present invention may signifijcantly reduce the risk of a tubular 
being dropped into the weU as a result of the elev^or sUps not properly engaging the 
uppermost length of a tubing string. The movemOTtiof the valve controlling the opening 



4 . 

of the spider slips is mechanically inhibited if the elevator sBps arc not coirecfly 
engaging the tubular. 



Preferably, said valve for directly controlling the supply of pressurised fluid to move the 
5 spider sUps is a mechanically operated valve which is operated manually. Alternatively 
however, the valve may be operated by an electrical motor, solenoid, etc, and/or mi^ be 
ranote controlled (e.g. usmg radio, infta-red, or ultrasoiiic signals). 

in certain embodiments of the present invention, the valve for controlling the supply of 
10 pressurised Huid to the spider sUps is operated by a lever. The means for mechanically 
inhibiting movement of the valve comprises a guide plate through which the lever 
projects. The guide plate is moveable between first and second positions, to a first 
position the guide plate prevents movement of the lever to open the valve and in a 
second position allows movement of die lever to open the valve. Movement of the 
15 guide from the first position to the second position is prevented if the elevator slips are 
not correctly closed. 

In certain embodiments of the present invention, the apparatus comprises soMor means , 
for detecting when the elevator sUps are in the correct gripping position. The sensor 
20 means is coupled to said means for mechanically inhftiting movement of the spider 
control valve. 

In certain embodiments of the mvention, the sensor means comprises a piston and 
cylinder arrangement coupled between the main body and the slips of flie elevator. The 
25 piston and cylinder arrangement is coupled hydrauHcally to said means for 
mechanically inhibiting movement of the spider control valve. 

In other embodimoits of the present invention, said sensor means comprises a switch 
which is moved from a first position to a second position when the elevator sl^s are 
30 moved to the correct closed position. When flie switch is in the first position, 
movement of the guide plate from its first to its second position is prevented. When the 
switch is in the second position, movement of tiie guide plate fix>m its first to its second 
position is possible. More preferably, the switch controls the supply of pressurised fluid 
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to a piston and cylinder airangemoit, the piston of whiph locks the guide plate in its first 
position vihen the supply of pressurised fluid to the cylinder is prevented, and releases 
the guide plate when the supply of pressurised f^uid to the cylinder is allowed. 
Preferably, said switch is arranged to directly opai ai^l close a hydraulic or imeumatic 
5 circuit. Altanatively, the switdi may form part if an electrical circuit whidi is 
arranged to open and close a hydraulic or pneumatic circuit 

The means for mechanically inhibiting movement pf flie spider control valve may 
comprise a piston and qrlinder arrangement of a hydraulic or pneumatic circuit coiq>lii^ 

10 an elevator control valve to a piston and cylinda arrangement for opening and ctoang 
the elevator sKps. The first moitioned piston an(^ cylmder arraiganait is located 
betweoi the piston and cylinder arrangemrait fiw moving the slips and the elevator 
control valve. A rod ofthe first mentioned piston an^ cylinder airangemeat is displaced 
by the flow of fluid in fbe circuit to inhibit or aUow movement of the spider control 

15 valve. 

Other airangonents for locking and unlocking the guide plate are envisaged. The 
sensor may be an optical of electrical svntch which djetects closure of flie elevator slips. 
The switch may control the supply of pressurised fluid (pneumatic or hydiauBc) to a 
20 guide plate loddng means. 

The apparatus may comprise a mechanical link coupling the elevator slips to the means 
for mechanically inhibiting movement of 4e spid^ cpntiol vahre. For exanq>le, the link 
may be a Banden cable where movement of the el4'ator slips causes a conesponding 
25 movement of the core of the cable whidi is connjected to the means for inhibiting 
movement of the spider control valve. 

It wiU be appreciated that the apparatus may also jcomprise a mechanically operated 
vahre for controlling the supply of pressurised fluid tp move the elevator sKps between a 
30 gripping position and a release position. This valvq may be openOed by a lever which 
also projects through said guide plate. Preferably.jwhen the guide phte is in its first 
position, the lever may be moved to open the elevatw slips, whilst when the guide plate 
is in its second position, movemeat of the lever to open ihe sl^ is prevoited. 



In alternative embodiments of the invention, the mebhanically operated valve for 
controUing the supply of pressurised fluid to move the spider slips between a gripping 
position and a release position may be operated by a switch, knob, or the like, with 
5 movement of the knob, switch, etc being inhibited to prevent the valve being operated 
to open the spider slips when the elevator slips are not correctly closed. 

An additional user operable locking means may be provided for preventing accidental 
movement of the guide plate between the first and second positions. 

According to a second aspect of the present mvration there is provided a method of 
controlling the gripping and releasing of a tubular and comprismg mechanically 
mhibiting movement of control means for directly controlling the flow of fluid to raise 
and lower a set of spider slips, when a set of slips of an elevator are not correctly 
gripping the tubular, such that the spider slips cannot be moved from a gripping to a 
release position. 

Preferably said control means is a valve. However, the control means may be any other 
suitable apparatus such as a pump. 
20 

According to a third aspect of the present invention fliore is provided a method of 
gripping and releasing a tubular, the method comprising the steps of : 
gripping the tubular with a spider, 

actuating a set of slips of an elevator m order to move the slips ftom a position 
25 in which the tubular is not gripped by the slips to a position in which the tubular is 
gripped by the spider; 

in the event that actuation of the elevator slips does not cause the slips to move 
into the gripping position, mechanically inhibiting movement of a valve directly 
controlling the movement of a set of spider slips such that the spidest sKps cannot be 
30 moved firom a gripping to a release position; and 

in the event that the elevator slips achieve the correct gripping position, allowmg 
said valve to be operated to move the spider slips from the gripping to the release 
position. 



For a better understanding of the present invention aqd in order to show how the same 
may be carried into effect reference will now be ipade by way of exairq>le to the 
accompanying drawings* in which: 

5' • ■ 

Figure 1 illustmtes schanatically an elevator and ppider arrangement for handling 
tubulars; i 

Figure 2 illustrates in more detail the stmcture of an 0evator/spider 
10 of Figure 1; 

I 

Figure 3 illustrates a scenario where the elevator $Ups are not correcUy gripping a 
tubing; • 

15 Figure 4 illustrates schematically a system for controlling the elevator and spider of the 
arrangement of Figure 1; 

Figure 5 iUustrates m detail a valve control mechanispi of the systCTi of Figure 4; 
20 Figure 6 iUustrates the control system of Figure 4 in a second operational configuration; 

! 

Figure 7 illustmtes schematically a modified systqn for controlling the elevator and 
spider of the anrang^ent of Fipore 1; 

I . . . • 

25 Figure 8 illustrate an attematiYe system for controfling the elevator and spider of the 

arrangementofFigure 1^. 
■■ ■ • i ■ • • 

Figure 9 illustrates in drtail a valve control mediani^ of flie system of Figure 8; 

30 Figure 10 iltostrates the control system of Fijgure 8 in a second operational 
configuration; and .1 
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Figure 1 1 illustrates schematically a further modified syston for controlling the elevator 
and spider of the arrangement of Figure 1 . 



With reference to Figure 4, there is ilhistrated a spidet 12 having a set of slips 14, and 
an elevator 13 having a set of slips 15. The spider and elevator each have at constniction 
which is similar to that illustrated in Figure 2. More particularly, the sUps 14, 15 of the 
spider 12 and elevator 13 are raised and lowered by respective hydraulically opwated 
15 piston and cylinder arrangements 16, 17 (only one piston cyUnder arrangement is shown 
in Figure 4 for each of the elevator and spider). Pressurised fluid is supplied to the 
piston arrangement 16 of the spider 12 via a spider control valve 18 and supply lines 19. 
Similarly, Pressurised fluid is suppUed to the piston and cylinder arrangement 17 of tiie 
elevator 13 via an elevator control valve 20 and supply lines 21. 

20 

Both the spider control valve 18 and the elevator control valve 20 are operated by 
respective levers 22,23. In order to close a set of sUps 14,15 which are cunently in the 
release position, the lever of the con-esponding control valve is moved fw a short time 
(e.g. a few seconds) to a "close" position. After ttie slqw have been moved, the lever is 

25 returned to a central "neutral" position. Similarly, in order to open a set of slips 14,15 
currently in a closed position, the corresponding lever is moved for a diort tune to an 
"open" position before being returned to the central neutral poation. Each lever 22, 23 
therefore has threepositions; open, close, neutraL In the arrangontait shown in Figure 
4, the close position for the control valves 18,20 is fbs uppemiost position of the 

30 respective levers 22,23, whilst the open position is Ae lowermost position of the levars. 
The neutral position lies in the centre. 



A conventional system for handling tubulars using an elevator and qpider arrangonent :| 

has been described above with reference to Figures 1 to 3. There win now be described |: 

a control system for controlling the operation of sudi a spider and devator anangerfient | 

in order to reduce the risk of a mbular being dropped down a well. The following | 

■ ' I- 

discussion concerns the making or breaking of a drill pipe string although the apparatus | 

and control system can equally be used with a well casing or tubing. | 



In Older to conliol the operation of the leveis 22, ?3, the control valves 18,20 are 
mounted directly beneath a guide plate 24 (in the sch^niatic iUustration of Figure 4, the 
control valves 18,20 and levers 22,23 are shown disj^aced fiom the guide plate 24 for 
the sake of clarity). The guide plate 24 has a series 9f slots 25 machined into it The 

5 slots 25 define the various positions to which a leva: 2?, 23 can be moved during certain 
stages of a pipe handling process, the guide plate 24i is sHdably mounted within a box 
26 ^ch contains flie spider and elevattw control valves 18, 20. The guide plate 24 can 
be slid betwera a iSrst rightmost position to a secon^ leftmost position, providing that 
both levCTs 22,23 are in the close positions (and that l^e guide plate 24 is not otherwise 

10 locked -see below). i 

In the first operational position, the elevator control yalve lever 23 can be moved ficom 
Ae neutral position to both the open and close positions, whilst the spider control vah^ 
lever 22 may be moved between Ae neutral and tjie close portion. In the second 
15 operational position of the guide plate 24, the eleVator control valve levcir 23 must 
remain in the close position, whilst the spider cont^l valve lever 22 may be moved 
fiom the neutral position to both the open and close [positions. Figure 5 iUustrates the 
guide plate arrangonent in more detail. 

20 With reference again to Figure 4i an auxiKary hydraulically operated piston and cylinder 
arrangement 28 is shown coupled to the annular ring 29 on which the elevator sfips 15 
are mounted! The arrangement 28 does not play an ^ve part in raising and lowering 
the slips 15, but rather acts as a passive sUp positionj sMisor. The position of the piston 
within the cylinder tracks the position of the elevator sHps 15. The arrangement 15 is 

25 coupled via hydraulic fluid supply ines 30 to a gmdej plate locking mechanism This 
mechanism comprises a further piston and cylinder |Biangement A rod 32 coupled to 
the piston 35 of the mechanism 31 is arranged to ejigage the guide plate 24 when the 
piston 35 is fiilly extended, locking the guide pfate 24 in its rigjitmost position. 
However, when the piston 35 is withdrawn, the nxf 32 disengages the guide plate 24 

30 allowing the guide plate to move fieely between ijs leftmost and rightmost positions 
(subject to the poation of the levers 22,23). 



10 

Figure 5 illustrates a lock 27 which blocks a slot which, when unblocked, allows the 
movement of the spider control vahre lever 22 to the open position - in excq)tional 
circumstances, when it is required to open the spider slips 14 and the elevator slips 15 at 
the same time, this lock 27 may be manually rranoveA 

The operation of the control system of Figure 4 will now be descnribed, assuming that 
the system has previously been operated such that the slips of the spida: 12 are gripping 
a lower portion of a drill string 33 whilst the slips 15 of the elevator 13 are m the raised 
or open position relative to an upper length of drill pipe 34. Assume now that the upper 

10 length 34 has been attached to the lower drill pipe string 33 and that the joint has been 
sufficiently tightened. In order to allow the drill string 33 to be lowered through the 
spider 12 such that a further length of drill pipe may be attached to the top of the string 
33, the slips 14 of the elevator 13 must be closed to allow the elevator 13 to take the fiill 
weight of the drill string 39 when the spider slips 14 are raised. The guide plate 24 is 

15 currently in the rightmost position such that flie lever 23 of the elevator control valve 20 
can be moved from the neutral position to dtiiCT the open or close position. The lever 
23 is moved by the operator to the close position and flie control valve 20 opened to 
supply pressurised fluid to the top of the piston cylinder arrangement 17. The 
application of pressurised fluid results in the slips being lowered mto the elevator 13. 

20 

The position of the piston within the arrangement 28 tracks the position of the elevator 
slips 15 relative to the elevator body. Movement of the piston withm the cjiinder 
causes fluid to be expefled firom the cylinder, through the supply lin^ 
the cylinder of the arrangement 31. This causes the piston 35 to be withdrawn into the 

25 cylinder, moving the locking rod 32 away fiom the guide plate 24. When the elevator 
slips 15 have been lowered to the correct position in which they engage Ae body of the 
pipe length 34, the rod 32 is disengaged from the guide plate 24. In this position, the 
guide plate 24 can be moved by the operator to the left providing that both levas 22^3 
are held in the close position. The lever 22 can then be operated to open the spider slips 

30 14. This configuration is illustrated in Figure 6. 

In the event that the operator moves the elevator control valve lever 23 to the close 
position whilst the elevator 13 is located at too high a position with respect to the vppet 
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length of drill pipe length 34, it is possible that the elpvator slips 15 may close around 
flw junction b^eai the upper box of the pipe andi the main body of the pipe (the 
situation illustrated in Figure 3). If this happens, thett:the grip achieved by the elevator 
13 on the pipe loigth 34 is not necessarily sufficient ^ take the full wd^t of the drill 

5 p^e string 33. The grip achieved might be sufificieni to take enough of the weight to 
dlow the spider slips 14 to be raised. As has already jbeen described, this situation can 
result in the subsequent dropping of the string intd the welL However, it wiU be 
^predated that if the elevator slips 15 close about tl^e box of the iripe length 34, then 
Ae slips 15 vrill not be able to move to ttieir correct lower position relative to flie 

10 elevator body. Rather, the sKps 15 will become l"jammed" at some: intermediate 
position. 

! 

If this situation arises, Ae piston of the soisor arrangement 28 wiU not be sufficiently 
withdrawn into the cylind«. Thevolumeoffluidtraiijsferred to the arrangement 31 will 
15 not be sufficient to fiiUy disengage the rod 32 fam the guide plate 24. It will not 
therefore be possible for an operator to move the guitje plate 24 to the left, and to open 
the spider sUps 14. This embodiment of the presciat invention therefore provides a 
medianical "sequencer" for Ae spider and elevator control valves 1 8,20. 

20 Figure 7 illustrates an alternative control system foi ensuring that the spider slips 14 
cannot be opened when the elevator slips 15 are notj correcfly gripping the driU string. 
Ctomponents common to the system of Figure 4 have been identified usmg the same 

reference numerals. A piston and cylinder arrangement 40 has a rod 41 coupled to its 
pisfam42. TWs rod 41 provides the lo<tog medi^nism for the guide plate 24. The 

25 arrangement 40 is tocated within the fluid dreuit 44,|l5 coupling the control valve 20 to 
the anangement 17 which raises and loweas the elev^ slips 15. A one way vaWe 43 
is connected in parallel witti the arrangement 40.j When the devator sHps 15 are 
lowered, fhud is expelled fitom the cylinder(s)ofthti arrangement 17. This fluid drives 
the piston 41 into its cylinder (no fluid can flow thrjmgh the valve 43), causing the rod 

30 41 to disengage ftom the guide plate 24. Assuniing that the elevator slips 15 are 
lowered to the correct position, the guide plate 24 isjfree to move to the left. Of course 
if flie slips are not lowered correctly, then the guideSplate 24 is prevented fi»m moving 
bytilierod41. 



Wheal the valve 20 is subsequenUy operated to raise tte elevator sl^ | 

opening and closing of the spider slips 14), pressurised fluid drives the piston 42 out of | 

its chamber. The pressurised flmd expeUed fiona the chamber is in tuni forced | 

5 chamber(s) of the elevator slip drive arrangements 17, causing the elevator slips 15 to |; 

be raised. The vdve 43 is provided to compensate for leaks, and ensures that sufficient | 

fluid is available to fully open the elevator slips 15 v*en required. | 

? • 

'• • • • ' . . :i 

Figure 8 illustrates another control system according to the presCTt inv^ Again, 
10 reference numerals used in Figure 4 have been reused to identify conimoii parts. It is 

noted that the embodiment of Figure 8 uses a guide plate 24 having a different g 
arrangement of guide slots 50. This arrangement allows the guide plate 24 to be shifted 
only when both levers 22,23 are in the neutral position (and movement is not prevented 
by the locking rod 32), The guide plate 24 is shown in more detail in Figure 9. 

15 

With reference to Figure 8, a mechanically operated vahre switch 51 is rigidly attached 
to the main body 52 ofthe elevator 13. The valve switdi 51 fonnspartof aimeumatic 
control circuit A contact membw 53 is attached to the uppw amnilar ring 29 whidi 
supports the slips 15. Whai ihe spider sUps 15 are in the raised position, i.e. Ae spider ; 

20 is in the release position, the contact mwnber 53 is not in contact wiA the valve switch 
51. In this position, tfie valve switch 51 ranains closed and does not pass compressed 
air from its input to an output However, when the spidw sKps 15 are in the conect 
lowered position, and the spidd: 13 is inihe gripping position, Ae contact member 53 I 
contacts the Valve switdi 51, causing Ihe switdi to opea and OMnpr^ed air to be i 

25 supplied from flie input of the valve switch 51 to its oWlput. 

Pressurised fluid is supplied to 4e iapvA of the valve switch 51 via a s»q)ply line 54 
(which is coupled to a pressurised Murce of fluid which is not shown in the drawii^). . 
The output of the valve switeh 51 is provided to the irput of a delay chxarit This cii^ 
30 comprises a one way flow regulator 55 which allows Ihe compressed air from the output 
of the valve switch 51 to be fed to the input of an accumulator 56. The ou^ut of the 
accumulator 56 is provided to a control iapvt of a second vah^e switeh 57. Tlie main 
input ofthe second valve switdi 57 is coupled to the s»q>ply line 54. The output ofthe 



second valve switch 57 is provided tp an input of thq piston and cylinder airangemait 
31, whiih input is situated in fiont of the head of ti» pfston 35. 

■ • ■ • ■ • i 
In the event that the elevator slips 15 close about the ^nain body of the diiU pipe 34, the 
slq>s 15 will be lowered relative to 4e elevator 13 toj ttie required extent The contact 
member 53 wUl contact the yalve switch 51, causing! the switch to open. Compressed 
air wiU flow from the supply line 54, through the flc^ regulator 55 to the input of the 
accumulator 56. Pressure bmlds up in the accumufator 56 until the pressuire at the 
output ofthe accumulator 56 causes toe second valve ^toh 57 to opoa. Hie tune taken 
for the accumulator 56 to charge to a suflident pressure to activate the second valve 
switch provides a short time delay between the closi^ of the elevator slips 15 and the 
possible release of the guide plate 24. As long as tt(e second valve switch 57 remains 
closed, no pressure is. present at the head of ttie pisbjn 35 and the piston remains in its 
fully extended position in which the guide plate 24 is locked in its rightmost position. 
However, when the second vah^e switeh 57 is openejd, compressed air from the supply 
linb 54 is conducted to the head of Ae piston 35 caus^ the piston to be retracted within 
its cylinder. The retraction of the piston 35 causes|the guide plate 24 to be released. 
Assuming therefore that the operation of the lever 2p has resulted in tiie elevator slips 
15 being moved to their correct lowered or closed |K)sition, the operator can sHde the 
guide plate 24 to its leftmost position. Tlie operator pan then operate the lever 22 of the 
spider control vahre 18 to move the spider slips 14 1^ tiieir raised or open position. The 
devator 13 then takes the foil weight of the drill pi|)e string 33. TWs configuration is 
illustrated in Figure 10; i 

In the event that the elevator dips 15 grip around the| box of the drill pipt 34, the contact 
member 53 attached to the sl^ support ring 29 wjiU not contact and open the valve 
switeh 51. Thus, no pressure will be appUed to the head of tiie piston 35 and the guide 
plate 24 wiU remain locked in its rightmost positjbn. In tins piwition, the lever 22 
operating the spider control valve 18 cannot be mo>jed frwn its neutral position to open 
the spider slips. 

Figure 9 iUustrates a manuaUy operable locking mejihanism 58 which is mounted in the 
box 26 supporting the guide plate 24. The locking mechanism 58 is of a type which 
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when pulled out dlows movement of the guide plate 24 fipom the le^ ■ \ 

vice versa whilst when pushed in prevents such movement of the guide plate 24. In I 

order to move the guide plate 24 from the right to the left position, m addition to the | 

piston 35 being fully withdrawn faito the cylinder 29, the operator must pull out the | 

5 locking mechanism 58 (against a spring force) and at the same time sKde the guide plate | 

24 from the right to the left. When the operator releases the mechanism 58, the guide | 

plate cannot be shifted to the right unless the operator again pulls out the mechanism 58. I 

The locking mechanism 58 therefore provides an obstacle to an operator moving the j 

guide plate 24 to the left, opening the spider slips, and then sliding the guide plate to the t ; 

1 0 right and opening the elevator slips (this could of course only hs^pen m the case that a '^.^ 
small length of drill pipe is being held by the spider elevator arrangement). 

Figure 11 illustrates a further control system for controlling an elevator and spider 
arrangement such as has been described with reference to Figures 1 to 3. In this 

15 arrangement, the contact member 53, coupled to the elevator slips 15, is arranged to 
open and close an electrical switch 60. The electrical switch 60 forms part of a circuit 
comprising a battery 61 and an electrically controlled valve 62. When the elevator slips 
15 are in the raised position, the contact mOTibCT 53 is out of contact with the switch 60, 
and the switch 60 is in the open position. The electrical circuit comprising the switch 

20 60 therefore remains open and no electric power is suppUed to ttie control input of the | 
valve 62. However, when the elevator slips 15 are conrectly lowoned, the contact 
member 53 closes the swtch 60 such fliat the battery 61 is coupled to the control input 
of the valve 62, This supply of power to the valve input causes the valve to close, p 
connecting the supply line 54 to the input of a delay circuit having at its input a one way | 

25 flow regulator 63. As with the embodiment described with referrace to Figure 8, Ae 
output from the flow regulator 63 is provided to the input ofanaccumxdator 64. 

When the pressure in the accumulator 64 reaches a predefined level, the pressure causes | 
a valve switch 65 to move from a closed position m which no compressed air is passed f. 
30 from the supply line 54 to the piston head ofthe piston 35, to an open position m which 
compressed air is provided to the piston head. Therefore, when the elevator slips 1 5 are 
raised (or are jammed at an intermediate position), the piston 35 remains in its fiiUy 
extended position, locking the guide plate 24 in its rightmost position. Howev^, when i 
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the elevator slips 15 are coirectly lowered, the p^ton 30 is withdrawn within the 
cylinder 29 and movement of the guide plate 24 is allo^ved. 

■ ! • 

It will be appreciated by the person of skill in the art fhat various modifications may be 
5 made to the above described embodiment without jieparting fiom the scope of the 
present mvention. i 

I 
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1 . Apparatus for gripping and rdeasing a tubular, the qiparatus comprising: 
an elevatOT having slips for gripping and releaang tfie tubular, 

a spider having sUps for gripping and releasmg the tubular, 

a valve for directly controlling siq>ply of pressurised fluid to move the spider 

slips between a gripping position and a release position; and 

means for medianically inhibiting movonoit of said vahre to a position in 
which the spider sUps release the tubular, when the elevator sUps are not m a gripping 
position. 

2. Apparatus according to claim 1, wherein said valve for directly controlling the 
supply of pressurised fluid to move the spider slips is a mechanically operated valve 
which is operated manually. 

3. Apparatus according to claim 2, wherein the valve for controlling the supply of 
pressurised fluid to the spider slips is qparated by a lever, 

4. Apparatus according to claim 3, wherdh the means for mechanically inhibiting 
movement of the valve comprises a guide plate 1taougj» which the lever projects, the 
guide plate being moveable between a first position the guide plate prevents movement 
of the lever to open the vahre and a second position allows movement of the lever to 
open the valve, and wherem movement of the guide plate fiom flie first position to the 
second position is prevented if the elevator slips are not correctly closed. 

5. Apparatus according to any one of the precedmg claims and comprising sensor 
means for detectmg when the elevator sUps are in the correct grippmg position, the 
sensor means bang coupled to said means for mechanically inhibiting movement of the 
spider control valve. 

6. Apparatus according to claim 5, wherein the sensor means comprises a piston 
and cylinder arrangement coupled between the main body and the slips of the elevator. 
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the piston and cylinder anangemcnt being coupled ihydraulicaUy to said means for 
mechanically inhibiting movement of die spidea^ contr(|l .valve. 

7. Apparatus according to claim 5, wherein saidjsensor means comprises a switch 
which is moved from a first position to a second pojsition when the elevator sUps are 
moved to the correct closed position, and whereinj when the switch is in the first 
position, movement of die guide plate from its first t|> its second position is prevented, 
andwhen the switch is in the second position, movai^t of the guide plate from its firet 
to its second position is possible. . - . 
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8. Apparatus according to claim 7. wherein tjie switch controls die supply of 
pressurised fluid to a piston and cylinder anangemfnt, the piston of which kicks the 
guide plate in its first position when the supply of pressurised fluid to the cylinder is 
prevented, and releases the guide plate when the ^ly of pressurised fluid to the 

15 cylindar is allowed. 

• ' ■ ■ • 

9. Apparatus according to claim 8, wherein saiAswitch is arranged to directty open 
and close a hydraulic or pneumatic circuit j 

20 Id. Apparatus according to claim 8. vrtierein th^ switch for^ 

circuit which is arranged to open and close ahydrauUc or pneumatic circuit 

11. Apparatus according to claim 1. wherein thef means for mechanically inhibiting 
movement of the spider control vahre comprises a pMon and cylinder arrangeme^^ 

25 hydrauUc or pneumatic circuit coupling an elev^r control valve to a piston and 
cylinder arrangement for opaiing and closing tiie ^levator sKps. and wherein the first 
mentioned piston and cyKnder arrangement is located between tiie piston and cylinder 
arrangement for moving the sKps and die elevator pontiol valve such fliat a rod of the 
first mentioned piston and cylinder arrangement is itisplaced by the flow of fluid in the 

30 circuit to inhibit or aHow movement ofthe spider cdntrol valve. 

12. A method according to claim 3 or 4 and <^mprising a mechanically operated 
valve for controlling die supply of pressurised fluid to move the elevator sUps between a 
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gripping position and a release position, the valve being operated by a lever which also 
projects flirough said guide plate such that when the guide plate is in its first position, 
the lever may be moved to open the elevator slips, yUaist when the guide plate is in its 
second position, movement of the lever to open the elevator slips is prevaited. 

5 ■ ■ ■ 

13. Apparatus according to any one of tiie preceding claims and conq)rising an 
additional user operable locking means for preventing accidental movement of flie guide 
plate between Ihe first and second positions. 

10 14. A mefliod of controlling the gripping and nsleasing of a tubular and comprising 
mechanically inhibiting movement of control means for directiy controlling tiie flow of 

fluid to raise and lower a set of spider slips, when a set of slips of an elevator are not 
correctly gripping the tubular, such that the spider slips cannot be moved fiom a 
gripping to a release position. 

15 

15. A mefliod of gripping and releasing a tubular, flie method comprising tiie stq>s 
of: 

gripping the tubular with a q)ider; 

actuating a set of slips of an elevator in oidor to move flie dips from a position 
20 in which ttie tiibular is not gripped by flie slips to a position m wMdi flie tubular is 
gripped by the spider; 

in flie event fliat actuatiim of flie elevator slips does not cause the slq>s to move 
into flie grippmg position, mechanicaUy inhibiting movement of a valve direcfly 
controUing flie movement of a set of spider slips su«5h fliat flie spider slips cannot be 

25 moved firam a gripping to a release position; and 

m flie event fliat flie elevator sl^ adiieve flie conect griming position, allowing 
said valve to be operated to move flie spider slips fi?om flie gripping to flie release 
positicm. 



Amendments to the claims have been filed as follows 



Claims 

1. Apparatus for gripping and releasmg a tubular.jthe apparatus comprising: 
an elevator having slips for gripping and releasing the tubular, 

a spider having sUps for gripping and releasing! the tubular, 

a valve for directly controlling a supply of pressurised fluid to move the spider 

sUps between a gripping position and a release positiop; and 

means for mechanically inhibiting movemei^t of said valve to a position in 

which the spider slips release the tubular, when the ^levator sUps are not in a gripping 

position. 

2. Apparatus according to claim 1. wherein sai<| valve for directly cbntiolling. the 
supply of pressurised fluid to move the spider sUps| is a mechanically operated valve 
which is operated manually. 

3. Apparatus according to claim 2, wherein the ^alve for controUing the supply of 
pressurised fluid to the spider slips is operated by a l^er. 

. 4. Apparatus according to claim 3. wherein the; means for mechanically inhibiting 
movement of the valve comprises a guide plate through which the lever projects, the 
guide plate being moveable between a first position in which the guide plate prevents 
movement of the lever to open the valve and a secoijid position in which the guide plate 
allows movement of the lever to open the valve, ajid wherein movement of the guide 
plate from the first position to the second position is prevented if the elevator slips are 

not correctly closed. ■ ' ; 

i 

5. Apparatus according to claim 4 and comprising an additional user operable 
locking means for preventing accidental movemenlj of the guide plate between the first 
and second positions. 

6. Apparatus according to any one of the preceding claims and comprising sensor 
means for detecting when the elevator sUps are ^ the correct gripping position, the 
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sensor means being coupled to said means for mechanically inhibiting movement of the 
spider control valve. 

7. Apparatus according to claim 6, wherem the sensor means comprises a piston 
5 and cylinda- arrangement coupled between the main body and the slips of the elevator, 

the piston and cyUnder arrangement being coupled hydraulically to said means for 
mechanically inhibiting movement of the spider control valve. 

8. Apparatus according to claim 6 when appended to claim 4, wherein said sensor 
10 means comprises a switch which is moved from a first position to a second position 

when the elevator sUps are moved to the correct closed position, and wherein when the 
switch is in the first position, movement of the guide plate fix)m its first to its second 
position is prevented, and when the switch is in the second position, movement of the 
guide plate from its first to its second position is possible. 

15 

9. Apparatus acconiing to claim 8, wherein the switch controls the supply of 
pressurised fluid to a piston and cylinder arrangement, the piston of which locks the 
guide plate in its first position whm the supply of pressurised fluid to the cylinder is 
prevented, and releases the guide plate when the siq)ply of pressurised fluid to the 

20 cylinder is allowed. 

10. Apparatus according to claim 9, wherein said switch is arranged to directly open 
and close a hydraulic or pneumatic circuit. 

25 11. Apparatus according to claim 9, wherein the switch forms part of an electrical 
circuit which is arranged to open and close a hydraulic or pneumatic circuit. 

12. Apparatus according to claim 1, wherein (he means for mechanically inhibiting 
movement of the spider control valve comprises a piston and cylinder airangemmt of a 
30 hydraulic or pneumatic circuit coiq)ling an elevator control valve to a piston and 
cylinder arrangement for opening and closmg the elevator slips, and wherein the first 
mentioned piston and cylinder arrangement is located between the piston and Qrlinder 
arrangement for moving the slips and the elevator control valve such that a rod of the 
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first mentioned piston and cylinder arrangement is displaced by the flow of fluid in the 
circuit to inhibit or allow movenaent of the spider control valve. 

13. Apparatus according to claim 4 and comprisi|ig a mechanically operated valve 
for controlling the supply of pressurised fluid to mbve the elevator sHps b^een a 
gripping position and a release position, the valve being operated by a lever which also 
projects through said guide plate such that when the guide plate is. in its first position, 
the lever may be moved to open the elevator slips, whilst when the guide plate is in its 
second position, movement of the.lever to open the elmtor slips is prevented. 



14. A method of controlling the gripping and rpleasing of a tubular, comprising 
mechanically inhibiting movement of control means for directly controlling a flow of 
fluid to raise and lower a set of spider slips, when a set of slips of an elevator are not 

conectiy gripping the tubular, such that the spider slips cannot be moved fiom a 
15 gripping to a release position. 

15. A method of grippmg and releasing a tubular, the method comprising the steps 
of: 

gripping the tubular with a spider; 
20 actuating a set of slips of an elevator in order to move the sUps from a position 

in which the tubular is not gripped by the elevator slips to a position in which the 
tubular is gripped by the elevator slips; 

in the event that actuation of the elevator slips does not cause the slips to move 
into the gripping position, mechanically inhibiting movement of a valve directly 
25 controlling the movement of a set of spider slips ^ch that the spider sUps cannot be 
moved fiom a gripping to a release position; and 

in the event that the elevator sUps achieve the correct gripping position, allowing 
said vahre to be operated to move the spider slii^s from the gripping to the release 
position. 
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